A total of 3,781 healthy adults between 18 and 97 years of age completed trait anxiety and depressive symptoms inventories and also performed a battery of cognitive tests. Consistent with recent research on cognitive abilities, the cognitive variables could be organized into a hierarchical structure, with 5 first-order abilities and a single g-factor representing the variance common to the first-order abilities at the top of the hierarchy. Analyses were conducted to determine where in this hierarchy effects associated with trait anxiety and depressive symptoms were operating. The results indicated that trait anxiety and depressive symptoms had significant relations at the highest level in the hierarchy of cognitive abilities, but few relations of either characteristic were evident on the cognitive abilities, or on measures of working memory, after controlling influences at the g-factor level.
An extensive literature exists concerning the relations of anxiety and depression on cognitive functioning in both clinical and nonclinical samples (for recent reviews see Castaneda, TuulioHenriksson, Marttunen, Suvisaari & Lonnqvist, 2008; Eysenck, Derakshan, Santos, & Calvo, 2007; Gotlib & Joormann, 2010) . In some cases, the relations have been interpreted as evidence that individuals high in trait anxiety or with more depressive symptoms have a specific cognitive deficit, such as an impairment in goaldirected attention (Eysenck et al., 2007) , in the recruitment of prefrontal attentional control (Bishop, 2009) , or in the efficiency of inhibitory activity (Beaudreau & O'Hara, 2009) . Although these particular interpretations may be valid, when only a single cognitive variable is examined, it is impossible to determine whether the influences are specific to that variable, or are more general and shared with other variables. In other words, a limitation of a univariate focus is that it ignores interrelations that exist among cognitive variables, and thus it can be misleading about the precise nature of the influence of the target variable on cognitive functioning.
There is now a broad consensus on a hierarchical structure of cognitive variables (e.g., Carroll, 1993; Gottfredson, 1998; Gustafsson, 1988; Jensen, 1998) with observed variables at the lowest level, various cognitive abilities at the next level, and progressively more abstract factors at successively higher levels. There is still dispute about the number of levels and the number and identities of factors at each level, but it is widely accepted that cognitive variables are positively correlated with one another, and thus can be organized into a structure based on the strengths of their correlations with one another.
If a hierarchical structure is assumed to be a reasonable representation of the organization of cognitive variables, it can be used to investigate the level at which factors such as trait anxiety and depressive symptoms operate in the hierarchy. The level of observed variables is often of limited interest because single variables can be postulated to represent an unknown mixture of influences of the construct of primary interest as well as influences associated with the particular materials, the modality of the stimuli and of the response, and measurement error. Because constructs represent the variance that several variables have in common, they tend to have greater theoretical relevance, and possibly generalizability, than individual variables, and if the constructs are established to have convergent and discriminant validity, they can be inferred to represent distinct dimensions of individual differences. The highest level in the structure, often designated g, can be considered to reflect the broadest, or most general, level of cognitive functioning because it represents variance that the different ability constructs have in common.
Prior research (e.g., Salthouse, 2004 Salthouse, , 2009 Salthouse & Davis, 2006; Salthouse & Ferrer-Caja, 2003) has found that age-related variation across the adult years has influences on the highest level in the hierarchy, which represents variance common to all abilities, and in addition has unique associations with vocabulary, memory, and speed abilities. This pattern indicates that there is a large negative age relation on the general factor, a strong positive influence on vocabulary, and smaller specific negative age-related influences on memory and speed abilities after considering age-related influences on the general factor. In contrast, no significant sex differences were evident on the highest level factor, but there was a male advantage on spatial visualization ability, and a female advantage on the verbal memory and speed abilities. Soubelet and Salthouse (2011a) recently carried out similar analyses with the "Big 5" personality traits as predictors and found that only conscientiousness was not related to the highest level factor, with additional specific relations of openness on vocabulary, agreeableness on memory, and conscientiousness on speed.
The question examined in this report is where do the factors of trait anxiety and depressive symptoms operate in the hierarchical structure of cognitive abilities, and are these relations moderated by the age or sex of the individuals. Influences of trait anxiety and depressive symptoms were first examined on cognitive abilities considered separately, and then their influences were examined at different levels in the hierarchical structure, starting at the top to control the broadest influences before considering the possibility of more specific influences. In order to examine whether the relations with trait anxiety and depressive symptoms were specific to those variables, similar analyses were also conducted with two other individual difference variables: self-rated health and self-reported engagement in cognitive activities.
Two subsamples of individuals from the total sample also performed tasks hypothesized to represent different conceptualizations of working memory. These data were used to examine the possibility of unique influences of the predictors on cognitive variables not used in the creation of the ability structure. Influences of trait anxiety, depressive symptoms, self-rated health, and engagement in cognitive activities on the working memory constructs were examined after controlling influences through separate cognitive abilities, and then after controlling influences through the highest-level factor.
Method Participants
Research participants were recruited from newspaper advertisements, flyers, and referrals from other participants between 2001 and 2009. The total sample of 3,781 adults consisted of 81% Caucasian, 9.5% African-American, and small percentages of various other groups. The participants ranged from 18 to 97 years of age, with 1,640 between 18 and 49, 1,447 between 50 and 69, and 694 between 70 and 97. The average years of education was 15.6 (SD ϭ 2.7), and 58% of the participants had college degrees.
Because the dataset was assembled from 10 studies conducted between 2001 and 2009, which differed in the particular combination of cognitive tests and questionnaires administered, some participants had missing data for a few tests or questionnaires. As can be seen from the sample sizes in Table 1 , the proportions of missing data ranged from less than .01 for vocabulary to .26 for trait anxiety. However, the missing information primarily occurred because of the assignment of an individual to a study, and thus there is no reason to expect that the scores are related to the level of other variables (i.e., the data can be assumed to be missing completely at random, cf. Schafer & Graham, 2002) . A statistical package (Amos, Arbuckle, 2007) with a full information maximum likelihood estimation algorithm was used to accommodate missing data in the analyses. 
Tasks
The cognitive variables are described in other articles (e.g., Salthouse, 2009 Salthouse, , 2010a Salthouse, Pink & Tucker-Drob, 2008) , and are listed in Tables 1 and 2 . Cognitive abilities of inductive reasoning, spatial visualization, verbal episodic memory, and perceptual speed were assessed with three variables each, and vocabulary was assessed with four variables. Coefficient alpha reliabilities for the individual variables ranged from .72 to .90, and alternate forms and test-retest reliabilities ranged from .61 to .86 (Salthouse, 2010a) .
Subsamples of participants also performed tasks designed to assess working memory. The tasks are described in Salthouse, Pink, and Tucker-Drob (2008) and involve simultaneous storage and processing with complex span tasks (i.e., remember letters while making arithmetic decisions, and remember spatial positions while making visual symmetry decisions), or continuous updating with running memory tasks (i.e., remember the last four letters or the last four positions in a list of unpredictable length).
Individual Difference Variables
Trait anxiety was assessed with the 20-item Spielberger Trait Anxiety Inventory (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983 ), which had a coefficient alpha of .94 in this sample. Depressive symptoms were assessed with the Center for Epidemiological Studies-Depression (Radloff, 1977) 20-item scale, which had a coefficient alpha of .90 in this sample.
Health was assessed with the average of self-ratings of health status and of health-related activity limitations (both on a scale from 1 to 5, with 1 representing "excellent" or "not at all" and 5 representing "poor" or "a great deal"). The coefficient alpha for the combined two-item scale was .67. Engagement in cognitive activities was assessed with an activity inventory (Salthouse, Berish & Miles, 2002) . The participants examined a list of 22 activities, and reported the number of hours per week engaged in each activity and if the number was greater than zero, it also rated the cognitive demands of the activity. Many of the activities had low-rated cognitive demands, and therefore the sum of the hours per week in the seven activities with the highest average rated cognitive demands (i.e., reading newspapers, using a computer, driving a car, reading nonfiction books, working on crossword puzzles, handling finances, and writing) was used as the measure of cognitive activity. Internal consistency for the cognitive activity score as assessed with the coefficient alpha was only .30, but this is not surprising because the same individuals would not necessarily be expected to be high on all activities.
Analysis Plan
The analyses consisted of several steps. An initial step involved checking for nonlinear relations of trait anxiety and depressive symptoms on the cognitive variables. The trait anxiety and depressive symptoms scores were first centered, and then quadratic and cubic terms created by multiplying the centered scores with one another. Next, the composite scores were created for each cognitive ability by averaging the z-scores for the variables representing each ability. (The formation of composite scores was justified because, as indicated in strong loadings on their respective ability factors.) In separate analyses for each cognitive ability, age-and sex-partialed residual composite scores were predicted from the linear, quadratic, and cubic trait anxiety and depressive symptoms terms. The remaining analyses were conducted with structural equation models. Based on prior research, measurement models were used to form latent constructs for each cognitive ability and for a higher-order g factor. Influences of the predictor variables were initially examined on separate ability constructs, and then at different levels in a hierarchical model similar to that in Figure 1 . Finally, influences of the predictors on the working memory constructs were examined before and after controlling influences shared with cognitive abilities and the highest-level g factor.
In order to minimize collinearity, all predictor variables (i.e., trait anxiety, depressive symptoms, health, and cognitive activity, as well as age and sex) were centered before multiplying them to form cross-product interaction terms. Each primary predictor variable was examined in separate analyses with age and sex as additional simultaneous predictors, which has the effect that the coefficients represent the relative influence of the predictors on each node in the structure after controlling for variability associated with age and sex. If the sex-by-predictor interaction was significant, coefficients for the predictor were reported for males and females. If the age-by-predictor interaction was significant, coefficients for the predictor were reported at three age ranges, ages 18 to 49, 50 to 69, and 70 to 97. Three-way interactions of age-by-sexby-predictor interactions were also examined, but none was significant in any of the analyses, and thus they are not reported.
Although the largest effects on cognition are sometimes found among individuals with high levels of both anxiety and depressive symptoms (e.g., Beaudreau & O'Hara, 2009; Kizilbash, Vanderploeg & Curtiss, 2002) , interactive effects of trait anxiety and depressive symptoms could not be meaningfully examined in the current project because of the very high correlation (r ϭ .80) between the scores on the two scales.
Results
Sample sizes, means, and standard deviations for each variable, and correlations among the variables, are reported in Table 1 for the complete sample of participants. It can be seen that trait anxiety and depressive symptoms were strongly correlated with each other (i.e., r ϭ .80), and that better self-rated health was associated with lower levels of depressive symptoms and trait anxiety. As expected, nearly all of the cognitive variables were positively correlated with one another.
An initial set of analyses examined linear and nonlinear relations of trait anxiety and depressive symptoms on cognitive ability composite scores formed by averaging the z-scores for variables representing each ability. All of the linear relations on the cognitive ability composite scores were significant for both trait anxiety and depressive symptoms, but none of the quadratic trends were significant for either predictor. The cubic trends were not significant with depressive symptoms, but they were significant with the trait anxiety predictor for the vocabulary, reasoning, and memory composite scores. Figures 2 and 3 portray the mean age-and sex-partialed residual composite cognitive ability scores for participants in each quartile of the distributions of depressive symptoms and trait anxiety. It can be seen that the relations between the cognitive ability composite residuals and successive quartiles in the distribution of depressive symptoms scores were nearly monotonic (see Figure 2 ), but individuals in the second quartile of the trait anxiety distribution had the highest cognitive performance (see Figure 3) . Because the inverted-U function relating trait anxiety to the cognitive abilities means that the relations may not be accurately captured by linear regressions, the analyses described below were repeated after deleting data from participants in the lowest quartile of trait anxiety scores to focus on the negative linear trends (cf. Figure 3) . As expected, the linear relations of trait anxiety were stronger in these analyses, but the qualitative patterns were very similar to those reported with the complete sample. Analyses based on data only from participants in the lower two quartiles to examine the positive segment of the function in Figure 3 revealed small and nonsignificant relations of trait anxiety with the composite cognitive ability residuals, with correlations ranging from Ϫ.01 to .03. Some correlations in Table 1 were significant between the trait anxiety, depressive symptoms, self-rated health and cognitive activity variables, and the individual cognitive variables. For example, higher levels of depressive symptoms and trait anxiety were associated with lower scores on vocabulary variables; higher levels of depressive symptoms were associated with lower scores on reasoning variables; and higher levels of trait anxiety were associated with higher scores on speed and memory variables. In addition, poorer self-rated health was associated with lower scores on most cognitive variables.
However, simple correlations are not easily interpreted unless influences of other variables are controlled. To illustrate, the simple correlation of depressive symptoms and word recall was only .01, but the partial correlation between these variables after controlling the variation in age and sex was Ϫ.09 (p Ͻ .01). Furthermore, as noted above, the levels at which the predictor variables operate cannot be determined when only single variables are examined.
A simple structure in which each observed cognitive variable was postulated to have a single influence from only one first-order ability factor had a modest fit (i.e., CFI ϭ .929, RMSEA ϭ .080; see Note in Table 2 for description of these fit indices). The fit could be improved by adding correlated residuals between variables involving similar methods (e.g., between the synonym and antonym vocabulary variables, and between the pattern comparison and letter comparison variables), and by allowing variables to load on multiple factors (e.g., Shipley abstraction and logical memory variables also loading on vocabulary ability). However, the simple structure provides a good representation of each ability, and has been robust in replications across independent samples (e.g., Salthouse, Pink & Tucker-Drob, 2008) , and therefore it was used in the current analyses. Table 2 contains standardized coefficients for the measurement model relating the cognitive variables to the ability constructs, and the ability constructs to a higher-order g factor. Results are also reported from separate analyses for three age groups, for males and females, and in the two subsamples of participants with the working memory measures. It can be seen that the overall patterns were very similar in each analysis. There were a few differences, such as a weaker relation between g and vocabulary ability in the age-heterogeneous total sample, possibly because of the positive age trend with vocabulary measures (cf. Table 1 ). However, most of the differences across analyses were quite small, and thus the structures can be inferred to be qualitatively similar in each group.
Relations of the trait anxiety, depressive symptoms, self-rated health, and cognitive engagement predictors on each first-order ability were examined with age, sex, and their interactions as additional predictors. If the interaction was significant, separate analyses were conducted in three age groups, or in males and females. Results of these analyses are summarized in Table 3 , where it can be seen that there were many significant influences on individual cognitive abilities, and also a few interactions. For example, females had greater negative relations between depressive symptoms and the speed and vocabulary abilities. Males had more positive relations of self-reported cognitive activity on all abilities except memory, as did adults over 50 years of age compared with younger adults.
Influences on the hierarchical structure were investigated next. Relations of the predictors and all interactions were initially examined on the highest level factor. Next, the influences of age, sex, and the predictor were examined separately on each ability construct after controlling their influences on the highest level factor. If any interactions were significant on the highest level factor, the analyses were repeated in each relevant group with the predictor and the control variable (i.e., age for the groups distinguished by sex, and sex for the groups distinguished by age) as simultaneous predictors. Results of these analyses are reported in Table 4 . The most important result is that all predictors have their primary influence on the g factor, the highest level factor in the cognitive ability hierarchy. After controlling influences on the g factor, there were also small positive effects of both trait anxiety and depressive symptoms on vocabulary ability, and a negative effect of depressive symptoms on speed ability. Self-rated health had a small direct positive effect on reasoning ability, and a moderate negative relation on speed ability. Two small direct effects were evident with the cognitive activity predictor: a negative relation on space ability and a positive relation on speed ability. There were also significant interactions of sex and depressive symptoms on the g factor, and on the speed and vocabulary factors, in the direction of stronger negative relations for females than for males. The interaction of age and health on speed was significant, but it was not systematic because there were moderate negative values at all ages. Both age and sex interacted with the level of engagement in cognitive activities in their effects on g, in the direction of more positive relations for males, and for adults over age 50 compared with younger adults.
The final set of analyses examined influences of trait anxiety and depressive symptoms on the two working memory (WM) constructs. The correlations between the individual difference variables and the complex span variables are presented in Table 5, with  Table 6 containing the same information for the subsample with the updating WM variables. The initial analyses with the WM constructs examined the relations of the cognitive abilities with the WM constructs, and the standardized coefficients for the relations of abilities and of g on the WM constructs are contained in the top panel of Table 7 . Consistent with many other reports (e.g., Ackerman, Beier & Boyle, 2004; Blair, 2006; Salthouse et al., 2008) , there were large relations of the WM constructs with reasoning and with g.
The bottom panel in Table 7 contains standardized regression coefficients for the relations of trait anxiety, depressive symptoms, Note. Reas refers to reasoning, Space refers to spatial visualization, Mem refers to episodic memory, Speed refers to perceptual speed, and Voc refers to vocabulary. Values below the main row contain coefficients for separate analyses on the groups in which there was an interaction of the predictor on the g factor in the primary analysis. Higher values of the health variable represent poorer self-ratings of health. ‫ء‬ p Ͻ .01. self-rated health, and cognitive engagement on the WM constructs.
Cognitive engagement was not related to the WM constructs, but higher levels of trait anxiety and depressive symptoms; poorer ratings of health were associated with lower levels of one or both WM constructs after controlling influences associated with age and sex. Importantly, however, these relations were much smaller and no longer significant after control of the influences shared with cognitive abilities, or the influences shared with g.
Discussion
Trait anxiety and depressive symptoms have significant relations with many cognitive variables, particularly when influences of age and sex are controlled, and when the relations are examined at the level of latent constructs representing cognitive abilities rather than the level of single variables (cf. Table 3 and Figures 2 and 3) . Of particular importance, however, is that the analyses revealed that trait anxiety and depressive symptoms, as well as self-rated health and self-reported engagement in cognitively demanding activities, have their primary influence on g, corresponding to the variance common to the five abilities, rather than on specific abilities. Although individuals with higher levels of trait anxiety and depressive symptoms had lower levels of performance on several cognitive abilities and on different measures of working memory, these relations were largely eliminated after controlling influences on the higherorder g factor. Perhaps because of the relatively high-functioning community sample, the effects of trait anxiety and depressive symptoms on cognitive functioning were rather small. It is nevertheless noteworthy that with the exception of somewhat lower levels of cognitive functioning among individuals with the lowest levels of trait anxiety, the trends in this sample were primarily linear, and therefore the relations can be presumed to operate throughout the entire range of the predictor variables. Whether similar results would be found in clinical samples cannot be determined from this research, but the current findings suggest that both broad as well as specific influences on cognitive functioning should be considered in research with clinical samples.
Although the patterns with trait anxiety and depressive symptoms were similar, comparison of Figures 2 and 3 reveals that only the trait anxiety variable had an inverted-U relation with cognitive functioning, in which the best performance was at intermediate levels of trait anxiety. These findings replicate earlier studies reporting an inverted-U relation with measures of anxiety (e.g., Bierman, Comijs, Jonker & Beekman, 2005; De Visser, et al., 2010) , including one in which the same individuals exhibited linear relations with measures of depressive symptoms (e.g., Bierman et al., 2005) .
A few interactions of the predictors on g were significant, as the influences of depressive symptoms were stronger in females, and the influences of cognitive activities were stronger in males. However, with the exception of more positive relations of cognitive activity engagement with g at older ages, the pattern of influences was generally similar across the entire adult age range. These findings imply that negative relations of trait anxiety and depressive symptoms on cognition are similar throughout adulthood, and are not more pronounced in the period of old age as sometimes suggested (e.g., Cohen, Eisdorfer, Vitaliano & Bloom, 1980; Deptula, Singh & Pomara, 1993; Hogan, 2003) .
Because prior research has reported associations between anxiety and WM (e.g., Eysenck, Payne & Derakshan, 2005; Hayes, MacLeod & Hammond, 2009; Walkenhorst & Crowe, 2009 ), relations of trait anxiety and depressive symptoms were also examined with measures from two different methods of operationalizing WM. Both trait anxiety and depressive symptoms had significant relations on the WM constructs (cf. Table 7 ), but nearly all of the relations were shared with influences on other cognitive abilities. That is, none of the relations of trait anxiety or depressive symptoms on the WM constructs was significant after controlling the variance in the five cognitive abilities, or the variance in the highest level g construct. Although WM has been postulated to be central to other cognitive constructs, it is difficult to distinguish temporal or causal priority with data from a single point in time. Nevertheless, the reduction of the relations of trait anxiety, depressive symptoms, and self-rated health on WM after control of cognitive abilities, and particularly after control of g, suggests that the WM constructs have a narrower scope than these other cognitive abilities.
It is impossible to determine whether the specific effects of trait anxiety or depressive symptoms would be found on measures reflecting attention, inhibitory control, or various aspects of executive functioning because they were not included in the current analyses. However, it is instructive to consider research in which specific effects associated with chronological age were examined in the context of age-related influences on the same five cognitive abilities included in this study. Across a number of studies, no direct or unique effects of age were found on measures of executive functioning, including inhibition (e.g., Salthouse, 2005 Salthouse, , 2010b Salthouse, Atkinson, & Berish, 2003) , memory control (Salthouse, Siedlecki & Krueger, 2006) , working memory (Salthouse, Atkinson & Berish, 2003; Salthouse, Pink & Tucker-Drob, 2008) , divided attention (Salthouse, Atkinson & Berish, 2003; , source memory (Siedlecki, Salthouse & Berish, 2005) , or prospective memory (Salthouse, Berish & Siedlecki, 2004) . Because nearly all of the measures had significant relations with age when considered in isolation, these results indicate that it is important to examine the relations of a predictor on the measures of cognitive functioning in the context of its relations on other cognitive measures in order to determine the level at which the influences operate.
As with all studies, this study has some limitations. For example, trait anxiety and depressive symptoms were assessed by the individual, and there is some evidence that self-reports are distorted by social desirability, and that the degree of distortion is greater at older ages (Soubelet & Salthouse, 2011b) . Furthermore, although the sample was moderately large, the participants had relatively high average levels of education and cognitive functioning, and the relations between anxiety and depressive symptoms and cognition observed in this sample may not generalize to lower functioning and less educated individuals. Finally, because this was a community sample, relatively few individuals were likely to be in the clinical range for anxiety or depression. Nevertheless, the primarily linear relations between both trait anxiety and depressive symptoms and the cognitive ability variables apparent in Figures 2  and 3 indicate that the influences operate throughout almost the entire range of trait anxiety and depressive symptoms, and are not confined to individuals with the most extreme scores on these scales.
An important implication of the current results is that researchers should rule out broad or general influences on cognitive functioning before inferring the existence of effects of trait anxiety or depressive symptoms on specific cognitive processes. The analytical methods used in this report are not the only possible way of distinguishing between general and specific effects on cognitive functioning, and future research should be conducted to determine if other methods lead to similar outcomes. At least on the basis of the current results, however, it may be misleading to conclude that variables such as trait anxiety or level of depressive symptoms are uniquely associated with one particular cognitive process without considering the possibility that at least some of these relations are attributable to influences operating at broader, or more general, levels of cognitive functioning.
